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Abstract of JP2002237540 



PROBLEM TO BE SOLVED: To provide a 
semiconductor device, in which two-bit 
information can be stored by one memory cell 
and which can be driven at a low voltage. 
SOLUTION: A gate insulating film is formed on a 
partial region on the surface of a semiconductor 
substrate, and a gate electrode is formed on it. 
An ONO film is formed on the side face of the 
gate electrode and on the surface of the 
semiconductor substrate on both sides of the 
gate electrode, so as to follow the side face and 
the surface. A silicon nitride film in the ONO film 
traps carriers. A conductive sidewall spacer faces 
the side face of the gate electrode and the 
surface of the semiconductor substrate via a 
laminated film. A conductive connecting member 
electrically connects the sidewall spacer to the 
gate electrode. A source region and a gate region 
are formed, in regions sandwiching the gate 
electrode from among the surface layer part of 
the semiconductor substrate. 
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(h) }rM$^fcmff^FET4 2 (a, h) Sr^L 
TFET2 0 (i, j) c75y-^M^(-^P$tiSo * 
fc, ^^y7^^41 (h+1) KW^^ntcmBiK 
FET42 (c, h + 1) £r^LTFET20 (i, 
j) OKW ym®Kf%1WtSh%o 4*>\ ^T*f±, F 
ET2 0 (i, j) ©y-XXffF^yIS©5*), 30 
St©/J^*t"yh7'f^2 (j) Kmmtsftx^zj? 

■%v-*m$.tnTf, h7-f>2 (j 

+ 1) ti8$Jit^5MKK>Wi^iii 

[0046] 0 5~08£#{gL--C s fg 1 ©Hjg 

[0 0 4 7] 05 (A) i:^tpI->^ySSl®I 
® ±}£, LOCOS ffitC J; <0 m 3 ^ Lfc7 4 -/V Kg? 

^M2 5 zmfc-rz, isift©£tii9 00-1100 

7-<-/VK^t:lg2 5©f$li2 0 0~5 0 40 
OnmtfeS. &3b\ 0 5~0 8<£>#0}Cf±, :7-f— A- 

[0048] 8 0 0-1 1 0 Ott"> U 3 1 

0nm©y"-hm^4Sr)f^1-5 o ^<DTMX 

F7y^^©^s«iMfe5„ 

[0 0 4 9] y-h^)^4©^ffi±}^ f$50~l 
0 0 nmOTWr^v'!' =>II:MU Z.<DT^ 
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-hnm5%mir 0 ■?-bm,U5K\i})> (p) **k- 

y-hm«5[i, 0 3}C^L/c«ic©y-hy^^l 0 

■So 

[0 0 5 0] T^^r^^^yMfitt, fc^M 
ftfifcg (CVD) fciDlrbfU jfofttp^y^ (P) # 
K--7^^5 0 K~:/£ft5 y V(D«Sfi, 2 X 1 0 20 
-3X10 21 cm" , T < fc5„ TWt^v/^^I© 
^y^y^'Si, HC 1 tOz k<Dm^ji*-%:m^tz.W.fc 
•m^j-y^yj-ysf (RIE) \c£<oft 5 

[0 0 5 1] 05 (B) (c*-TJ;5{c, 7vmm&'n 

v\ y- h««5 -e«fcn-cv^«v^««©^- mhrbi 
y 3 >®s i ro^B^nm-r^c 

[0 0 5 2] 06 (C) ^-fj;?^ m&£.m±.K. 

yaismec&mtti&f&tSo z<D3mK onoi 

6*#J*-t-5. ifti/ynyl6Ail SJ5M8 0 0 

~iio ox:xwmm*mmk-r% r t k x k> imz 

tl&o ifr>!)3yl6Afflf^li5~10nmt*|j 
[0 0 5 3] Ifr>!)ayl6Bli, ^116 0 0- 

800ti:LfcCVDtJ:9»j8t5iim5. 

MSl 0 0 0-1 1 0 Ofe?i*y h^b-fSrirlCj; 

MEt©Ift->!J3>e©)?$ttl2 
~i6nnrcfc<9, roM-fbvy al'Rfcaffrrsr. £ 

onm-e&s. cvDt*M^*5tft->y=>y 

[0054] 0 6 (d) <D^mK^^x<Dxu^mm 

-TSo S«^ffiS:«5 i 5fcx J¥§ 5 0-1 0 0 nm(D 
/yK-7°©*y v-y a^lRfcCVDKliUfig*** 

§ 0 r^jKy vy a^mzMJf&^y^ru ono 
•+-r Ki?*- /p^^<— +7^a-r„ y ^y 

y^y^tt, HC l £0 2 i:<7^a-g•^'^S:ffi^^fcR I E 

[0 0 5 5] 0 7 (E) {c^-rj;5(-, 8Mb V!J = vfflt 
6CXO«afl2^y 3Vil6B©*ffiLfc*f|S^-Sr3iy^ 
^1-5c ^- hW&5<D±.ffiR.V*sV = >IS1©II 

m6Ctmt^D ny|6Bi®iyfy^tt, CF. 
irCHF 3 i:0 2 t©S^^^rffl^fcR I Eicit9fir5 
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x+ftm^±ib, *TJi©iWk^y3^Bi6Afcsatt 

[0 0 5 6] EI 7 (F) fcjS+JiSfcU V~hmm5R 

s*i (as) w^stsai-s. r© 

W *ymMt, APii^-Mr 50~90keV, K-X 
12X10^5X10" cm" 2 <D$kWXftt>tlZ> 0 10 

tuck 9, ?MIMlMtt2tf&j£$*i£. r©^ 
©^JfgBfcfcA s ^&A£tl3 0 J352© h7^^i 

[00 5 7] 08 (G) K-Tfrt i. 5 J-> SfiS 8 0 0~1 

ft-TSo 2 ©*B5±»C, •fti'Jayi* 

b/i5J?§4 0~6 0nm©|6|WR3iS^$Jx5. 

I7a«^5„ -7 1 - hm®5»_hBica$ 

A**ifc««©BMl2aHttt» A s ^£A$ftT^&vMB 

[0 0 5 8] ^yMW^ ^*ft»tifMi«2rt© 
A s m*&W?m U *IMHHWl* 2 a« % ^ 

tt«tW2 05fe**T?H:«L4v\ 30 
[00 5 9] 18 (H) i^-fj;5iC, 

[0 0 6 0] H2Ri*Lfc!Rli*^©xeSr«Wr<5. 

mm<D<km*mo <t5tc, ws i t>L<f±wa»e>fc3ff 

$ 1 0 0-1 5 0 nmO^mHSrCVDfCitJ^-f 
3 0 r©>gmjgl©itffi-tsc, iif:*Lfcy-h7^^ 

ffis, f-^ K[7*-;v^'<-f-7^3i->^v^1-5 0 r 40 
<D^y=7->y\t, HC l tO z Srffl^fcR 

[00 6 1] 03}c^L/c<J:5^ p<9-£5 2;fc©y— 
^ 9w :/ 1 o <Dm<Dm®\^ f- btmm4Rvimm 

3*«JltiJi-5. ^F7^yi0^^iLX SlttJ 
Lfc-y-hm^4©T©^SPi^ (B) 

row ^-^ftAiis *pa**/i"¥5 o~8 

0 k e V, K— XJt3 X 1 0 12 - 1 X 1 0 13 cm" 2 ©^ 50 
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WX?7t>iri5 Q YlfcfrGlfc:3kk£2o©FET2 00=3- 
^/HB$c©F(§lc, >J? a i/^&A £ tifzJ-^^-jv?. by 

[006 2] 0 2 Lfcls l ©HJSMic i 5 

g©K)ftMtt, 02 3 (A) 
g©»ffrI3<tl3«T;fc3 0 £AT, 02 3 (A) - 
(C) fc*LfctE*®¥*fr§gB£tt;ttLoo, %1<D 

m&M\c£z*m#$m<oGi-z>%)mc^xmwir 

■So 

[0 0 6 3] 02 3 (A) fc*Lfcf£*«-ett, CHE 

^^wicWoxv^co *fc s 2.nm%wm^yb^^ 

hPVSEA©38£fcJ:»9, f^vii7 0 3OfM 
«©ftflsv ^yi7 0 6B rtlcS-? # H 9 y^SiliS 

[0 0 6 4] rfttotfU 02(C^Lftmi©H^Jt:- 

r©7hft N CHEgEA^ftSS^f-©^^ '^K 
Mh^y ^ic£9aA£ft-5]E?L©:9*<t, 

y^ii-Cv^m^fcismiHf*, !E?L©&Ai-J:«3^ 
Stctpfti-sr-tas-ets. 2 y h 

[0 0 6 5] «3&*!»*IM^Sr»5iSb-Cfc» mt'sV 
3>i6 BtpldS^^^lxTV^^i^fcfc, 

[0066] 02 3 (B) \C^htc^m^MX\i, K 

L, 02lC*Lfc*l©Hlfc«Tftt, FET2 0<7?fefiiJ 
i:*fi!l(D^«DON0^6©^bi/y 3^6Btp}C, 

ffiEnaftacfcmT- SrS«i-5 n t tci 9 , 2 t-y holt 

[0067] 023 (C) H^LfciMMttHI-ett, ¥ 
— bWM7 1 6 K ^- —P^T. 7 2 0 <b/$>£> 

45*t^?, W-f K7*-/V^-t7 20i 
^Y^/H!B«7 l 4 £rt»fcfc5=¥*^>*asE^Jfc:S8R 
$nfc@K^b-C. y-h«E*SONO0E7 1 7 COT 

[0068] rix^u m2\z.^htz.%i<DmMmx 
f±, y-M:ffi5ds, y-h7Wvi o&^L-cf-w K 

5 0 fto-C, •a*Xa t **©fc»©y- h«ESrTW 
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[0 0 6 9] I9~I14 &#flg L"t, #3PJ<£> 

^#gS©S«ffiF*f<DlEttf4, El 1 fc* Lfcfg 1 ©Hi£ 
MK±5^#gB©Kff<klWCfc.5„ 119-012 
f4, 0 1 ©-^C^IlA 2 - A 2 tCtett3*rffiBfc*J-j£: 
U 0 1 3.5W0 1 4 t4. El <D—&mMA 1 3 - A 1 

[00 7 0] 09 (A) <D>ym\^Z>&X*<DT.Wi%WLW 10 

$100-300 nm<Dm*ftMmmm\c£ vmvm® 

p-FH'f7^y^3> (ST I) «3tSr*rf 

■So 

[0 0 7 1] g^SlffiS:, 0 0-1 1 0 OttK 

WtitiriZtKX<0, SteSWU:K:*£ 5-1 0 nm© 

Hft^ y 3 ymzftm-tZo z.oym& y a ^bi-Hc, 

CVD(Cj:l9Jf:$50~10 0nm©7^77^v/!) 
J*£f fc, &&# 2 X 1 0 20 - 3 X 1 O 21 cm" 3 MfcS 
±{C, Jf$8 0-1 2 0 nmCtfc'/!) =MK&CVD 
[0 0 7 2] SMb^JJ 7^V77X->!I =ty 

yfribt£Z>7~-himmi 0 4, 7W77^'>!laV 

y- h ±$&§s i o 6 a* - ©ii#}c«g 

r©;«Jffiii©£*t4, 0 1 ©YW^ic 30 
HF,t0 2 fcffl^fcR I E-efTt>*t«„ T 

t;v77^->!)3yKoiyfyyf±, HC1 to.t 

fcffl^fcR I E-Cfl^tlSo SWki^y = MBI 

^y^yytzzticxyftfrtiz,, tits* ^y-t/w 

[0 0 7 3] 09 (B) {C^-f J; 5f-> S«±ffi±{CO 40 
NOil 1 OSrT&fcTS. *TJf©BMl2^y = M*1 1 
0 A{4, 8 0 0 - 1 1 0 0X,Xmm\L-fZ> Z. t \c ± 

6o*jBttiatA/ifaift:*n*v^» % BWb">y 

llOAtt, ±t Lty- Mtl 0 5M^D ^yS 
810 l©SlffiL^B±(c^SttS 0 

[0 0 7 4] H©iftv'!)3^1l 1 0B fit, jfc&ffi. 
«6 0 0-8 0 0°C©^#T*CVDtC<fc(3^j$$;i-L3 o 
*±€©^kv'y nyll 1 OCIi, Z0tfo t s!)=*> 

mommu^s stiooo-iio oxix^^y bm 50 
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y a^ROJPSttl 2-16 nmtfc!), Wfc'/llay 
Jgl 1 0 C<DJ¥£f45~l Onm-efcS. 

[0 0 7 5] 01 0 (C) fc*i"J:5fc» ONOJ^l 1 
0(O*ffi±iC, CVD1CJ; 9J¥$ 5 0-1 0 0 nmCD/ 
y K-^©# y y = MR 1 1 1 Sr»J*1-5. 

[0 0 7 6] 010 (D) fc*Lfc:RlfiteM5£-T?©I 
sKy^y^^BIl 1 lSrR^tt^y^V 
^L, ONOIf 1 1 0©tffi©5^.^ hSll 0 5R 

K^*-^-<— tH 1 1 a§r^1- 0 CF4<fcCHF 3 t 

yayfnoci f *©ftfls'> ya^ii lOBi* 

ffiffi±i£{4, 3jf«3i©ONOg|l 1 oas«S. 
[0 0 7 7] 011 (E) tc^-f 4 5f-, y-hmtsi 

0 5, y-b±mmi 0 6. f^K7^-;^-ti 

1 1 a, XtfONORl 1 0 t L~t, ixy 3V 
3&R1 0 1©*«S^ As-f;d-^££A-t3„ r<D^ 
iyjlAttv ft]***/!"* 50~90keV, K— X* 

2 X 1 0 1S -5 X 1 0 15 cm" 2 <D0kWFXftt>tl5„ 

4*y&.AK£<o^ nm<D7Fim>immmi 1 2mm 
z<D^tm$m.fmi 1 2», Huasut* 

7W77^>'!)3 >m%.x$mk *y y =1 ^ilTfBfrftT 

[0 0 7 8] 011 (F) fc^LfcfttfifcSSS-COI 

mnm-r^o j-vy^^^vy^^—b (teo 

S) &Ji^fcCVDfc:J:!K gfc£ffi±icjf:£ 5 0 0- 
1 0 0 0 nmOM^MtS. ^~ 

xm<» 

[0 0 7 9] 012 (G) tc^-f J: 5 t-s y~ 

i o 6it;oNoii i o<d— y— 

hmtll 0 5©±B, S.t^-y-'f Ki7*— y-i 1 

1 a©5*>y-hfl: ; ffil 0 5©±ffiJ;l9 t±iC^01L.fc 

y- h±g|5^ 10 6 £tfSfl:-> Ua>Il 10B©iy 
^^^(4, JRy y»*rfflv»fc^*y h»atJ: «JfT*>*b 
5o f"^ K^*— AO*'*— y-1 1 1 a©«ffi±©SHb'> 

>91^*$n5= 

[0 0 8 0] 012 (H) {C^-fi 5tC, WS i t>L< 
f4W;&»£>&5#£ 1 0 0— 1 5 0 nmCD^SKSr, CV 
Dt±5»|jS1-« 0 i/v^^h/^-^l 1 7$rJSin\ 

y 1 1 6 Srai- 0 y- h7-f ^ 1 1 6 14, 01 tc^Lfc 
f-Yy^y\ otc^-rs, y-h7^V116f4, 
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^— bWr&l 0 5<D±Mk1M YVX—JV?.^— tM l 

i a<D$zmu<Dftm<Dmmz.mku v— \ o s 

klM K?*- y-i l l a £&«$K«jfcSSHtf- 
3 0 JIIRIiMMt 115iS, y-h7^yil6 Sr^>B» 
fcfcffiigil 1 2ti>btm.-fZ> B 4*s, Haul's*** 
ffi$£*5^Tf±, 7W77^->!)a^h WS i t> 

[00 8 1] 013 ( I ) ft, ?~ h y-i > 1 1 6 ©38 
$*lT^ftV^lB5^©llfffiia (01©— MAI 3 -A 10 
1 3t*3(t^Bf®0icm) £*-fo ftfc\ 
VI 1 6©±fcf±, M^-Vl 1 7#&£hX 

[008 2101 3 (J) fc*-TJ;5^ Sra*fei^l 

£ ftfdf raife^K 1 1 5 a ©J? $ tt, 3 0~5 0nmt 
fcSo w©Jl^^l 15att, JSIH h7>^^© 

y-^xt/K^w ^««©*B5±^jR^yf-'f Kit* 

T«<o 

[0 0 8 3] 014 (K) tc^i-J; HC i <fco 2 
Srffli^fcR I Etc J: 19, ^-Miffil0 5 

-5o Z<Dk$, 012 (H) (c^LfcU-v 5 ^ N/^-V 
117^ y-h^yil 6$rfii«L-C^3. ^- b 
mail 0 5&tf-7M K**— A'*'*— f"l 1 1 a Sr^5/ 
^V^Lfc^, l-v 5 * h/^-yi 1 7§rS(l8|-r5c 
[0 0 8 4] 014 (L) {C^rfJ;?^ ^ny-f^ 
SrffiAU =>^*K1 0 lW^SgpicpM©^^^ 30 
**hs"<*WEl l 8Sr^rit1-5. r.©-f;^&Att, 

iP*x.^yV^5 0~8 0 k e V, K~Xi3Xl o" ~ 

1 X 1 O 13 cm" 2 ©*#-CtT*?tl5 0 012 (H) 
Lfc^-h7-r^l 1 6 ©T©X«*^£MCtt, jffov 

tt£A£ft&v\, 

[00 8 5] TOfittffiffcffitt l 1 2 © A s © K-X*tt 

2 X 1 0 15 ~ 5 X 1 0 15 cm" 2 Xfo <0 , Icy© K— X 

*©i^i oofflF-cabS. :otft, *tt*>*£tS:««i 1 
2 tt, #ay©^ * yft A©!£W Sr s i ^ ifS tt ft v \ 

[0086] jg 2 ©umim©^^ i$ i <ommm(om 40 

-a-i:^^ 012 (H) Sc*LfcJ:5£, y^jj-feyv 
5#FE T ©^ + *>MH#© ^dfeW t*flS'> y 
=>:'KtfEff$*i/ , CVvfcv\ r©fcfc, ^1©HJ6M© 

^•{Ctt, ONOfil 1 0©TSc/^-Xt'— ^flSAU&S; 

•So 

[00 8 7] jfcUl, 0 1 5 ~0 1 7 &#J£ LT, 
¥#f&gg©*KBf*r©fagtt, @llc*LfcIloi 50 
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lt«lcJ:5^ttM©E11fclHW-e*>3. 0i5,&tf 
0 1 6 ©&0tt, 0 1 0— jfeffifcA 2 - A 2 fc*JJt5l*f 
ffift©-o©FET©»rffiJc*f-j&U 01 7lt -J&K 
^A 1 3 -A 1 3 t£*5tt5»TBfa©— o©t^*/K* h 

[0 0 8 8] 015 (A) iC*Lfc^S(cM5*-e©X 

e&Rwi-s. P s^y ayss2o i©^s±tc, 7 

J$©S?ffi±(c, ONORSr^-rSo ONOH©» 
&tt, Hi ©HISM^jolt506 (C) fc^LfcONO 

memmjjmtmmxhz* 

[0 0 8 9] ONOlOillt, IKffifcSttft^lB] 
(01©Y«l7J[S]iC>5fjS) fcjBSfc-*-3*ft©l'5?*h/< 
^^2 10^»5 o 01©ffi2icK<9-a-5 2*© 

oauensfrs. — h^^->-2 1 o©rafi 
tt, 7* h v y^97-f njefc*itt«*/Mfe#*tK3e 
$tb« 8 y^k^^2io^^tu, on 

OlSW>*_hJB©BWb'> Uayfi tf *0*flS5/ ^^1 
Sr^y^i^-f 5„ Y^—>2 1 0©~Rci, B£ 

ft->i)3yg2 0 2A^ 1^1)3^2 0 2 6, Xt5 
gS-ftliyy nyl2 0 2C*Si»JaSfbfcONOBl2 0 2*5 
F/^-^2 1 0©IBg$tlT^ftl/^^ 

0 2AO^S5„ 

[0 0 9 0] •yi)3ySfi2 0i©fli:MUK6o 
*-|Bl^bA s Sr-T^-VftA-f So i©tf, 2o©^ 
^ M^-V2 1 0©^©*K*ffi^, — TJWI/v 5 ^ h 
/•«^— >2 1 0©|tfcft!9 x r.©^ig{CA s #&A£tl 

tlfcS^^JigPiC, As©aA$tbfc^^fefc^2 
0 3^Jig§fr3o 

[0 0 9 1] 015 (B) {C^i"J;5{c, -ftyt'-A 
©ttSr, 015 (A) ©le-CfTofc^^StA©^* 
VK-Attii: tt£*M«Hc«J:J\ WSA s -T^vSriiAI- 
5. ^©2@©^^->-aA© ! S-^H. ^^^^5 0 
~9 0keV, K— Xil X 1 0 15 ~2. 5X10% 
m" 2 <D%tWX°fst>thZ> a -tt<DUi?X b^~y2 1 0 
©^ffl©S«*ffi^©#^iC, As©ftA$ttfc^|5B#7 

46tH!B#2 o 3 as^*$ix5. ^Mtifefcffl^2 0 3© 
#^r©^fi, Ui/^ F/^-y2 l OOit-g^S 

sa-tso 

[0 0 9 2] 015 (C) K^-tX OK, \si?Xhs<? 
— y2\0-&-?*?k\,X s ift->!)3yl2 0 2AO 

v<?->2 1 o^fijgrrso ^-©m> p« * y -feyvwsr 

0^2 0 2Sr^*-TSo ONOl©iif, 1/-^ 
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[0 0 9 3] EI 16 (D) \C^-mM^(DTM^Mm 

0 0-1 1 0 0°CT'fi^1-5 o HWCfcO, ONOg 
2 0 2©^©!^ J¥£5~l Onm©y— H6<Rit 

2 0 4 ^ffM^tlSo A s ©ft*£;h/fc«*©IMfc*K 

fcfifc* IMk^JJ = l ~yfrbt£%WZ4 0~6 0 nm©$foil 
Hg20 5^^$n5o 0 5©JBfflfc:f±, ON 10 

Offi£2 0 2©T^«9^f£/<-Xlf-^^ J ^$tl 

[0 0 9 4] Ell 6 (E) SC*-r^*-e©Xm*fiBJ 
-TZo ffig©£ffi±(C, CVD\Cj:*)m& 1 0 0-1 5 
Onm©7 ; e;V7 7^v'!)3y|il:i^U ^©JLfcc 
VD}Cj;t9J?£l 0 0-1 5 0nm©WS i K^ffMI" 

X 1 0 20 - 3 X 1 0 n c nT' \Cf£%>£ 5 i-, V K- 20 

[0 0 9 5 I 7*^7 7^^!) a^IiWS i J^i:©2 
m %s^~~ysf U y-h7-fV2 0 6£ai-„ 
h7^^2 0 6(±, Ell IC^Lfcy- bv4 >1 OKtt 

ffi«2 0 3^ ^^tLy-^^^t^Kl/^^^t 
mt^V nyf2 0 2A^y- M&ijSilt&So 
[0 0 9 6] iC0FETlC*5^T{±, Mfe|RR©± 30 

s&«\ y-^i«n©ii©m kww^«*«©» 

3 ©ffJ^K^ Lfc. i £ , Sftv- !J3yl2 0 2Bi5 > 
->!)3>I2 0 2B^ ifr>yayg2 0 2Ct«l 

[0 0 9 7] Ell 7 (F) f±, tB2}Cpf9-g-5 2*©^ 
— h 7^ V 2 0 6 ©|K]©#rE (El 1 <D—£MBA 1 3 - 
Al 3t*S»t5BfB5fC»JC) t*f. ^-h7-T^2 0 
6 -kBrf t %<DVi>* Y'<# — t LT\ tffn 40 

2 0 7^Mt5 0 

[00 9 8] £3 ©HHWCjo^-Cb, jg 1 ©!£»]© 
*a»tl^«^ 016 (E) ^Wc<fc5iC, #FET 

$gl ©HJtM^i^^^girlH 

[00 9 9] jfcfc:, 0 1 8 -El 1 9 LT, *38W 

©*4©lllt«fcJ:«i|MW«Hlov^RWi-5. fg4 
©IIJfeMK<fc3^#g*©S«ffirt©iE«f4, 01 J- 50 
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* 1 ©H3fi«£ £ 5 if^#:^g©iEB i PISh?*> 
«„ 019©#0fi, 01©-^*^A2-A2[Cjott 
*Wffift©lo©FET©W£fc:#jSU 12 011, - 
£0[$A 1 3 -A 1 3 »t*J»t5»fffirt© 1 0©^*/V 

[0 10 0] 018 (A) {C*Lfc^iC^5*t?©I 
gSrfiPJi-5o 015 (A) Sr^BBL-CttWbfciei: 
p]8l©Ig$rg-t\ pl©->y3ylg3 0 1©lll 
{CONOH3 0 5, WT* b'<9— y3 3 OfcJ&ffc&in 
% a fcfc'U 015 (A) I/^h/^-y2 1 

O^01©Y#^f&](C®ffibT^fc^, 018 (A) \C 
*5^Ttt s h/v^-^ 3 3 0 tt. 01 ©YlftfrlSj 

ONOl©±I©ift->y3>!3 
0 5 CMtt*©f ft •> y 3 3 0 5 B ft, ^f- 

/^-y3 3 0©Ttc©^a^ttT*5>3, TJI^BMbv 

U 3V|3 0 5AtiVU nyl«3 0 1 ©£*E$:SE 

[0101] f/^-y 3 3 0 Sr?^^ i Lt, 

->!)ayS«3 0 l©*SWHAs>r^SrSEA-r5. 
r©^*>-aAf4, JPiH^*^ 5 0 — 9 0 k e V, K 
— X*2 X 1 0 1S - 5 X 1 0 15 cm" 2 ©IMt-efTfrH 

5. -»©u-^7 3 o ©^MiroatsaJH^ 

3&«£f«3 0 2#»J***U -m<dw* Y'<9- 
>33 0 t»*^fc*Jgai5fCf M««3 0 3 -hmfclSkl 
Zo »Sti*3 0 2ll 01©Ytt^}C®^E-f 
-5^, «fM1H«3 0 3tt, FET©#*{C*TJE£:LTiltSc 
W^*1"S 0 -f^fiEASL i/v>7h/^-y3 3 0 
•SrfiJU-rSo 

[0 10 2] 018 (B) }C*fttIti5t-e©Ig 
\>\ Mill h7>^^^©ONOlK3 0 5&&*-f 

[0 10 3] i&S8 0 0-1 1 0 0 , CT?*fi*iSSrf»Bft 
ft-fSo A s ©^A^ttTV^i&V^S b7>i?Xd'ffl$ 
{C s J¥^5~l 0nm©y— HMftIS^J*SixS„ A 

S^3tV^fc*, ONOl3 0 5tl^iltV^V« 
iC % J?$4 0-6 0 nm©||l3 0 6&]&&,&tlZ> 0 

*30 2R^W««3 0 3*««*flia«;#5. IftWi 

3 o 6©isa5fc^-xif-^as^sti,s*s, ^©« 

fi, ^#BlWfciWfi«3 0 2^tP^^3 0 3 ©i^i 9 t 

^bv^y 0 5B©i|iJffi'b^<Kft$tt5 < , 

[ o l o 4 ] 0 1 8 (c) ic^-f i 5 fc, S«±(cy- 

V3 1 0*MlfctZ>o ^-f7^V3 10lt 0 
llc*Lfc^- b74>l OKStJCU 016 (E) 

* tfc^- F7^y2 0 6 (D^^mtmm<Dj7^M 
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[0105]@19 (D) tt, ffiSKKB-g-S 2*©y 
- Yy-il/Z 1 0©|ffl©»rffi (H 1 ©— jftiUlA 1 3 - 

ai 3ic*jrt*»fi5fc#rt;) Sr*r. ^-h^y3i 
* h y^««3 o 7 znm-rzo 

[0106] |g4 ©HJfiW©*&Kltt, 018 (C) 

•? > %w<o*mmmm®& k m & & io 

{c, Hi 8 (C) XtfB 2 0 $r#IS ly<\ JbfEB4©H 
*«tJ:*2|y»fl«WolM^JSCilfco^-cRB't«. 

[0 10 7] CHEiJAlCiot, ONOi3 0 5©t 

a-fk-> V a 0 5 B c f 3 (C3E?L^:SEAi"5 r <h }ci 
t), i»iiififc}i5, y-*®$fl!l<Z>ONOJgi: FW 
y||«ll©ONO^}c s Sfctfcm-T-feh^y^S^Sr. 

5Ii^5 0 20 
[0108] 020 (a) fi % — o©y ^ y -fe/VOifffi 
HW. y-^3 0 2S, KW^««3 0 2 

d, w«3 0 3, y-^mms 0 2 S if Wffi« 3 

0 3 t©FBl(Z)ONOK3 0 5 S, KW^3 0 2D 
t^RB^cS 0 5D£©[ffl©C>NOl^3 0 5D, &£J^ 

[0 1 0 9] 02 0 (B) El, 02 0 (A) JCSLfc* 
^])±JV<D, y— xmj±Sr0V, KMV«E&2V£ 

maty- hm!±*m± rvj -mu iettttKw^m 30 

jfc&lMfc TAJ T?^1- 0 fttall, KW^fllllOO 
NOI&3 0 5DtSfiS h^yT'^^-CV^^ffi, AH 
bfi, y— *1iJ!$fl!l©ON0^3 0 5 SiCft^ Yyy 

[0110] Mx.fi, OH i:©W£«ilE$: 1 x l o" 6 

KM >W100NOI3 0 5DttWh7*y^ 

§3 0 5 SfcfSrf-a* h^y^cFtbTV^SM^V^^Ift 

KWyI«ffl©ONOl!ctWh7y^ 

[0 111] $4®?tlE4l®4tefci±« 018 (C) {c 

3 o 3^iBg£ftTV^„ mt"y l J =>Bt3 0 5 B©5 
s f 3 Mffitt 3 0 3 <k :*--/< 7 jx -71rZ>nft\z. h 7 y 7° 

$ axfcm^fis f e t © l t i hkcb 1 ^ <t*^ is 

r©fcft, •^^©l^jgU-ioT, & 50 
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4k ->y 3^130 5Bjc y^yf&fatz.^f-fr^^^/v 

«K©'t , **«Jfc^#Lfci:L-Ct>, FET©bflMI 

[0 112] 03(^Lfcj;5t-s ^*6^&!fcfi 

#3 0 2fiJJgf9ftfcS6K£*i,3;J*, «f WIB«3 0 3tt 
aSrUT^So fraffi#3 0 3 ic*jl£-f 3 tTT*-^ 

fcltttsi5*i*ftvvfc»» 'fraM^s o 3 ii s y* h y 

£#-e§5 0 r©/t£> s 02 3 (A) fcjSLfcFET* 
2otfc^5^(CJt^T, 018 (C) IC^LtFET 

[0113] #c(C. 021 RUM 2 2 fr#flg LT, *i§ 
BJ©J|5©|ii6M(co^Tlft$-r3 0 »5©H16Wc«t 
^ ^a|#:igg©S£Bft ©lEgfi, 0 1 (c^ L/cH 1 © 

mmw\z£5*mfcm&v>ms;tmmx*hz> 0 0210 

#0(1, 01O-^^SA2-A2lC*Jft5Bfffirt©l 
•OOFET©Sf^C»JcSU 02 2(2, -jfi«»A13 

-A 1 3 (cfctfSgrffii*!© 1 o©^-t^;w* h y^fci* 
[0 114] 02 i}c^i-j:5i-, pI->!J =>>&K4 

0 1 ©*B©Sttffi«±fc, fif8 0 0~110 0tf 
f^-f5~ fclC ±9. ff£5~l 0nraO7^-|ft 
^405 Sr^-f^c */H*flJl4 0 5 ©^BJ:{C, 
1/^7 h/^^ — ^4 1 OSr^-fSo l/v 5 ^ h/-<^— y 
4 1 OH, 018 (A) fc*Lfc»4©H*Wc*5W-5 

f/^-^3 3oi mmnsffiWK&frrz. 

[0 115] h^-y4 10*-77^iLT, 

->y 3^S«4 0 l©^jfg|5!C, As^tylfiAt 
5 0 i©^^-^aAf±, JPjS^^=¥5 0~9 0 k e 
V, K— X*2 X 1 0 15 ~5 X 1 0 15 cm" 2 ©^#1?^ 
5c -*fOl/^ h/^->4 1 0OWIIC, nl©^ 

>4 1 oic^s^xfcffij^ic, ni©fp B W4 o ztm 

[0 1 16] 02 1 (B) {C^-tJ;?^ U"^Fa«^ 
->4 l oSrfil^L, $S>{r, 7yiftitJ;^^- 

=">-ss4 o i ©^ffitfmm-f 5 0 

[0 1 1 7] 02 1 (C) ©«t«tS«*-C©xeS:K 
BJ-f So fit8 0 0~110 Ott, ^SR^ffi 

~1 0nmOy-Mfi«B4 0 6*«»ritSJl5. As© 
^StlTV^«^««rtt»««4 0 2&t5f M1!B«4 0 
3©^ffi^fi, J?$4 0~6 0nmfflftii4 0 7» 
As©aA$^l-Ct^^<t^A$^T^^ 

^h#©» ft, if- 9 wM&im& $ n 

tfot, y-M6ftit4 0 6S:^ji!cL-CtJ:v\ 
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[01181021 (D) K7jki-£ 5 fc> &K©<£ffi± 
!) a yl4 1 5 t D = >14 1 6 ^ff^ 

^©2g{i s 0 6 (C) }£^LfcONOJBl6 & 

[0 119] =^R4 1 6©±{£, h7-f 

^4 2 0*^5. y-h7-<^4 2 Oft, 016 
(E) fc*Lfc^-h9^>'2 0 6O»ribWfefcPBII© 

[01 201 022 (E) Ji, ftZfcW!?^ 2#©'7 ! 10 
— h^WiM 2 0©W©»fffi (Bl©-^iiA13- 
A 1 3 fc*5lt3Wfffifc*|-j£) £*1~ 0 F7^^42 

* h y/<«#4 1 7 

[0 12 1] *5©H16M©*&t), H4©HiS#!l©4t 
%te»fl$4 0 2©PrBiC^p P 5ffi$4 0 3^iHB$tlT^ 

r©(prais«4 0 3f±, ±jwauciftK$ni*x m 

Tt>, »4©HlfiW©ii^i:IPl«©a**s»|#$ix5 0 
[0 12 2] ±iElQt«T?tt. ONOR^oaftVU =i 

m&*mw vtctK m^<Di\t> 9 (ciejl^ vyy y-tz 

N o«©ftfc 9 fc. tt*tma> £> 4 5 3 S©:f*JIIgi£ffl 
v^tfciv^ rott, agjg©4>:k©ig£, -^©WIO 

[0123] ^±mmL±mMm^h, eiT©#f5^ 30 

(WED iriEiNW^S«©*S©-« 
XtWSE^- hS@©WW©«&i5¥*#g«©^ffi± 

ft^ihtfe 9 . **©«#-t©iifffl!l©* J: 9 fc^r 

* y T£ h 7 vf L£v v$m^££ft-t^«IWSMJi 

mt, mimmmzfrvx, mm?- bW&<owmx.v 40 
y-imfE^- hmffi^ &m*c»K:S8atf- 

«Ji»0lfc&»fe«*lRlt*)5***Tf«AU fro*-? 
(#152) «TE3p»»tfc»fS«©^iS±fc^ 50 
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«rsE«JiHi©*t>aagfl!i©ji ± 9 1 <z>mm* 
ws&smm*. «riE«ioiMMto±*T?j«E 

(#ts3) iuiE-y--f K^-A'^-f-onwasaws 
hms©±ffi&imi5«gigi©i!cgi$.fc 9 whhi 

u me&mmifis mz*M vv*-**^— y-©[*g 

«©ffl!lffi© 5 *>> ltnEi»JiR©lI«j:9t^mL-CV^ 
(#|S5) MG^#Xff®*Jltt£ 

a»Mft*£ftT^S»®y-h7-'f:'i:» *bsw»9 
©£^®£)T©#*i-Eg£ftfeFET£, IWB«1©*' 

as intern 1 m-m,w t itss* ©m 2 ^m^©^ + 
i-5-*r©^^t£icffl«^^^fcifife^^^^^ 

#B*4fc»«*©«-* *» & 5 FbIPHStPHTTIEB £ fr/c^ 

tufE^frs«©^B, xtwwa^-hmffi©fliia5Sr=» 

tfmWoMX 9 t^t!)7*N7 j'^llv^til 
mffi©«ffi^O ? fulE^ j r^^ffl«^^|B]1-?, «fc 5 {-BS« 
SSK^n^W K9*-^^— y-iSr^tp¥^^ 

(#156) gMBTOGimtfitto**;^ #J*i-«ltr 

|5@Jilli©T*-e«AUT*J9^ ffflS^M^K 

%MW.twmf- h7j>t<D&wmm\zi$^xm&<D 
f5^^ffi^«^©#ffi(-»oT, m^mmmMm 
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(#12 7 ) £ h fflgPfiWHofflkWii b Mrffi^- h 

©*fe*R«r*ru mmv-j k^*- /v*^-f-©&* 
tK mm?- hmm<o±mRxms»sm<omM^*) & 

E 5 

(#E8) ^#J*®*iB©-«©iWU:fc, y- 10 

bummtv- hwmk<D2mz&j$.irz>T.nt, mm 
?-bimm, xtw-hmttoRttiufc 

&mmtimx*B&£hxte v , * *©« ^©m$j 
(Dm&v^^yT* by^^L^^unxm^tix 

o h, mm?-bmm<Dmm^^±mm±^ 
<dv4 k?*- >v^-vmm-?z>TMt, mmmm 

i©?*,, MEiM K^-^^-f-^WxTt^ft 20 
v^^lcjo^T, !J«Wl]S©'>ft< tfc^^Jf 

ffi©5t>s mm?-bmMRi$V4 YV±— frx**.—' * 
"C«t>*i.r v>ftvMWK«rJ«gfttfclM: U IS l oUfHR 

^-^©Sta^Sr* «^fca^5«R»#S:Jft« 30 

(#E9) Mffiy- MfiWR^- Mttt£©2«* 
Jttfs t^¥*fl:£«©*ffi±fc*s^-C|& l ©;trfilteSE 

mm<D%mm*mnmxm?TMh, mm-mm*** 
-~y?i-z>zh\c£*), mm mi? & k&m-r&m 

k, mmm 1 ©*«»* f±£*f3rmM©n 2 ©^m^& 

(#Eio) ***ss©*is©-»©is«±fc, y 
- k mm tf~YmMtf-v±.nmt<Dzm *m. 
■fzumt, 'pt£< t tmm^mw-mmb?- mmm 

k#-bW&t(DmmL1tmmi:95TM. STi^i 

mr-b±.nm<D3m*95*m. Rm%*m*mo±. 50 
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KmrnmnmrziMb, mmmmm<D^m^moM 
«*© j& 1 ©ui£7&£-r s is t » ftrf£»RRfti5t(ria 
n 1 <Dm*&jj&^y?-yyu mm?- ywgrx*# 

- h±SR©«ffi±fc: % iuEB l b ft 5 

^ b°<7± ^-^Rvmmmmmo-n *m-t 1 1 

RSftT^ft^RWfcfc^-ctt, '>ft< tfclWB»i© 

r*. fmmmm<D±mM}<¥m*faii-rttnt, m 
m?-bmm. ?-b±.nm, »wk^-w< 

*Wt»d»&ft5»2©RSri|6a-t5lSt, tKK»2© 
R*. ME^-h±»R*SRai-5*-e«F»t«Ig 

»o-c^fcimEaf*RSrsfe*i-5iet, Miay-hm 
(#ie id ifnay-h t y- n m@ t y- h 

2©R©^ft< ttUBSP^ XtfKnEf->f K->*- 
^^f&iyfy^tsigt, ttrisy- hffifl©^ 

mifSB 1 ©**» i ttR*f^mM©^ 2 ©^«*Sr&A, 

(#IE12) iN»f«6«©«i*fcSJ£$*Lfc^ir* 
;m#©±fcJ&£3ftfc^-h*6»R£, MIE^^^/v 
««©M«©*Ji»^*$nfcy-^Xt5 Ku-f vffl 

®t, mm?- bmm<D±M?t, i«Ey-^«««© 

ffi l <offl&b%i2 <Dffi$b \c&& fttcm 3 ©R*i 
^Lfcirt, ME»l©««i:*2©««i:Sr«t\ ft 
|Ey- MfelftlglJ: 5 'b^r^f y T^byyT'hM^Unx 

^R©**©*ffiSr«5i»«kW»*»e>ftS»»R4:, Su 
ESSR^ AtmiB»3 ©«*±©^- M«MRR©^B 
©5*>, '>ft< ifctfrlBy-^^t^^^^^i:© 
«JW»fe, KrlEKW^1fi«i^ir^HH«t©»#* 
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h<D&miffi<D&4\cmW:£MtFETb, iukjii© io 

* *u tfrlBM l * teSft ©S§ 2 aMM 
SrWI-Sf-^r^/^ hy^WKiSrWU ttffBFET© 

<D^m®ifcmmt£<D-jj<Dm<Dm i mjj<dm<d 
(ommt *m\\ mm?- vwmz if r & h 20 

FET©^- M6«RO|9fB«3 

(#ie 1 4) ¥m#wL<D$tfi±\^ bmm. 
*Mffl©ffi$©#* fcfc^-rtt, ^:/&A£ftfd>iig© 

S©M3t^fe 
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StfKW vf|i$© V vf ft 1 1> 5 ran fcHTTEg $ 
ft, «TEy-*«^tf KW^«#*P3-*SM©* 

aMMm-efcriESfu away- mnhrj: 9 f>ff^* 1 
©s?£, iwa-y- bimm<D£*<D±.\cmf&$3?i. 

- MORIS J: 9 y 7*F7y^L*v^?>ft 

« i <Dm*m o bmmt iirtz¥m#&*. 
(#ie 1 6 ) -jrvwmtf- bmm±.<o**r v r b 

yyfWkt, m&<Dfmy*~-b1imi&-k<D* J ryTby 

yy°mttK MfB^mnmuiojs i <Dm<D_k*m& vx 

^l©*T6]iC®ftL, t@2(c2pfticEB$ 
titzM l ¥«M©^ifc©^^l£fcffl«^ , Mmfli 

j?mcm&u feswiB-tfffistspfTtE**^ Kne 

9 5 -»©«tfE^»»te»«« b . tuSE-7*— h 7 W v 

"CEs$ti/> m^mttoimm® t i^-^sm© *mm® 
b, n&^%-tt<oim^m®mmm<»&* b^ mm 
*f%m®b<DT$(D7-^*;vm®*i&o'f- bummb, 
mm-tt<n^mfamm®Ri$^m®*m\\ mm 

lEFET©«-^ic^t-5ltii5^-h7-f ffiCK 
««ERt«gl©IR±K:E«$ns SiFETO^M 
tISr^ta s ff|B01©*-|pJ{C|fe^2o©FET 

(#|S18) MfSFET©^}CioV^-C, -*©tflE 
y-MIK±©^t!J7h777'I^ ^©HUlEy 

-MS^H±©dr J ryTh7s/^)l<k^\ MEtraffi* 
±©m 1 ©J8l©±£iSE& L-Cffi2ta«L-CV>5#|B 1 
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h mmm x^h^-^vr^byy^L^ «t 

* * i: LT, KfEiSPlfe^SO 5 ^ ^ y T h 7 y ^Bl£ 

t N ^#:x«©*Jf gp© 5 t>«fiE>r * vstAxs-ew 

mm 2 o ) nm^mftmmfr^ y =» 9 , 
suieb 1 (D^nm-t^xmc^x, iwe** y r > 

1 9 \mm<n^mwmw<r>mmifm 0 

(#15 2 1) *y y = ^ ft 5 ^ftffi£©g?ffi© 5 

*Ji«fclMls1-*£i:K:.fc0> ^^aASftfdS®© 
J:5t»v^-HftWISr»riti-a3jefc, tWE»l© 30 

aMiftiiwjt©*®© 5 *»> < t htm?*- mmmR 

[0 12 4] £t±^*«fc»oT*3BW*«WUfc*«, 

SKt?fc5 5o 40 

[0 12 5] 

[3£BJ!©am] EU*WUfcJ:5fcU 

ip-f^o r*U£J:*K Jfctfc«H£lr^- h*£ETf, tt$© 
^©tf *g|5±fCf±3r^ y TSr b y S?+&M#KmiStl 

j»§^tfra^^Ee$^Tv^o 
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[01] Bl©HJfeMicj;5^#:^g©¥SET'fc 

So 

[02] £l®$am£J:£^{^K0ltffiH'?ft> 

[i3]fi <d£MW\c i. 5 ¥*fc§6*©«#«a*r*)8 
0t?fc5o 

[04] Bl©^MicJ;;5¥¥#:Sg©#ffilIl&0-t' 

[05] KitottmKz&tmwsmnimjj&tvi 

BJ1-5fc*©S«©Wffi0 (Wl) -c*s„ 

[0 6] mi<ommwK£&*m#&m<Dmmijmi:n 

BJ!-f5/i£)©£4£©»fffi0 (^©2) -C*>5. 

[07] %i<Dm&MK£z>¥-wfrmm<DM]k3jm%:n 

[0 8] *l©|Q6«fcJ:Si|iJ»#:»«©lt3t*feSrK 
PJ1"5fcfe(DS«cD8ifffi0 (^©4) -e*>5 0 

[09] 9S2 0&mK£&*mtffimnW3&jjm*n 

K1-5fefe»£tgoBfffi0 (toi) T'fe5„ 
[010] »2©|£tfcMfci«i|tS»flcg1I©»Jt*«feSr 
tfcBJ!1-5fci6©K«©»rB0 (*©2) "CfeSo 

[0n] n2amM\££z i m#mw0W&m* 

[012] »2 0*JfiMlci«iNWt:S*©»5i*«feSr 

[013] *2©HlfiMfcJ:« i N«*:8«o«Je*feSr 
tPJ-f5fctf>©K«©$TB0 (*r©5) TfcS. 
[014] fg2©*jiMtcJ;3¥¥MIB©i^*£& 
tftsj-r^fcfe©S«©»fffi0 (^©6) -CfcS. 

[015] mv&iMt££Z¥m#mm<ow&m* 

tft3H1-Sfc*©*«©»riBia (^©1) 
[I16]f3 © ± 5 ¥^Sfi©M5t*&^ 

K9J1-5fc*©2L*©»riBBi (^©2) -efe5 0 

[817)83 ©^jsMtc i z*m#ms:<DMm*m* 
mm-tz>-k.#>v>wfc<Dmmm (^©3) -efcs. 
[018] %4<Dmmm\££z>¥m&mn<ommjfm* 
mw-tz>tc$><Dmm<Dmfcm (-^©d -c^s. 

[019] »4©H16MU:J:<5i|tJ»flE»)I©»36*feSr 

m0j-rsfc*©£«©»Tffi0 (^e©2) -e*>5 0 
[020] n4a&kw\££.&*mi/mmv>miBRs r 

[02 1] »5©IEKMtJ:*¥*#g«Ofi5i*ifeSr 
fiPJ1-5fcJ6©S«©iTB0 (*©1) TffcSc 

[022)^5 ©njsMfc <fc 5 tmw-mw.<Dmmj>m* 
mwirz>fcib<Dmm<DWimm (^©2) r^5„ 

[02 3] '$3k<r>7y y ■i'a^t!) -fe^©Bff®0T$> 

■So 

1 % 101, 201, 301, 401 
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2 , 203, 302, 402 ^ffitt&Bc&ft 

3, 20 5, 306, 407 W>BM 

4, 104, 204, 406 V— MftRR 
5,105 ff~ bWM 

6, 11 0, 20 2, 305 ONOI 

7, 111a t^K7^/V^^f 

10, 116, 206, 310, 420 ff—Y=7-i^ 
2 0 FET 

25 y^~^vmtm 

2 6, 2 8 -?7>f 
2 7, 2 9 ±JSiBH 
4 0a~40d -feU-^hy-N^ 
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*41 /-fyy-O 

4 2 FET 

5 0, 1 1 8, 2 0 7, 3 0 7, 4 1 7 f--Y^^7, h 
106 ^-h±g|3J! 

ill xy^y^ym 
1 1 5 mmtmm 

11 7, 21 0, 33 0, 410 Ui/^Y^ — > 
3 0 3, 4 0 3 q*mSt$L 
10 4 0 5 *tV—&ftM 
415 tfr>!)3yl 
* 416 Hfc^Ua^it 
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